To determine the burden and characteristics of fatal and hospitalised injuries among youth in Fiji. Methods: We conducted a cross-sectional analysis of the Fiji Injury Surveillance in Hospitals database -a prospective population-based trauma registry -to examine the incidence and epidemiological characteristics associated with injury-related deaths and hospital admissions among youth aged 15-24 years. The study base was Viti Levu, Fiji, during the 12-month period concluding on 30 September 2006. Results: One in four injuries in the Fiji Injury Surveillance in Hospitals database occurred among youth (n = 515, incidence rate 400/100 000). Injury rates were higher among men, those aged 20-24 years compared with 15-to 19-year-olds, and indigenous Fijians (iTaukei) compared with Indians. The leading causes among indigenous Fijians were being hit by a person/object (men) and falls (women), whereas for Indians, it was road traffic injuries (men) and intentional poisoning (women). Most injuries occurred at home (39%) or on the road (22%). Of the 63 fatal events, 57% were intentional injuries, and most deaths (73%) occurred prior to hospitalisation. Homicide rates were four times higher among indigenous Fijians than Indians, whereas suicide rates were five times higher among Indians compared with indigenous Fijians. Conclusions: Important ethnic-specific differences in the epidemiology of fatal and serious non-fatal injuries are apparent among youth in Fiji. Efforts to prevent the avoidable burden of injury among Fiji youth thus requires inter-sectoral cooperation that takes account of important sociocultural, environmental and health system factors such as unmet mental healthcare needs and effective pre-hospital trauma services.
1 Of the approximately five million injury deaths per annum, over 90% occur in low-and middle-income countries. 2 Youth aged 15 to 24 years account for 16% of injury fatalities worldwide, the commonest causes being road traffic injuries, self-harm and violence. 3 Contemporary published literature on the overall epidemiology of injuries among youth living in the Pacific Islands is sparse.
What this paper adds
1 Youth aged 15-24 years account for a quarter of all injuries resulting in death or hospital admission in Viti Levu, Fiji. 2 Three-quarters (73%) of the injury deaths in this age group occurred prior to hospital presentation. 3 Injury prevention efforts must take account of sociocultural factors that may account for important differences in the epidemiology of injuries in the two major ethnic groups with indigenous Fijian (iTaukei) youth having higher rates of injury overall and assault/homicide events while Indian youth having five times higher rates of self-harm.
Of the 5.1 million injury-related deaths reported worldwide, 16% occur in the 15-to 24-year age group. 1 Accounting for almost half (45%) of all deaths among adolescents and youth, 2, 3 injuries are gaining long-overdue global attention as a major public health problem for this age group. 2, [4] [5] [6] This is of particular importance in low-and middle-income countries, which experience over 90% of injury deaths, 1 and where youth mortality rates (particularly among men) have been static or increasing over recent decades. 7 Despite the disproportionate burden of injuries borne by youth in low-and middle-income countries, injury prevention efforts in these settings are hindered by significant gaps in knowledge regarding associated epidemiological characteristics and contextual factors. 8, 9 This places, these young people and their families at risk of being trapped in poverty, with adverse societal effects in terms of escalating health-care costs and impacts on productivity and economic development. 10 These are particularly acute challenges for vulnerable economies in the Pacific region where youth make up one-fifth of the total population (1.6 million) in the 22 Pacific Island countries and territories. With the majority of these Pacific nations categorised as low-or middle-income and a projected rapid increase in the youth population over the next two decades, proactive measures are required to ensure their health and wellbeing. [11] [12] [13] [14] Research on the burden of injuries among youth in Pacific Island countries and territories has largely focussed on descriptive studies examining self-harm and its attendant risks. [15] [16] [17] [18] This reflects broader concerns regarding suicide rates in the Pacific region, which are among the highest in the world. [19] [20] [21] [22] [23] To the best of our knowledge, there are no published studies from a less-resourced Pacific Island country providing an epidemiological overview of all fatal and hospitalised injuries among youth. We considered such an overview as particularly important in Fiji, the second most populous Pacific Island country, as the country's ethnic composition could result in distinct and more complex injury profiles that require specific consideration in national injury prevention efforts. Viti Levu is the main island in Fiji and home to 70% of the Fiji population. In the 2007 census, youth aged 15-24 years (n = 130 000) made up one-fifth of the Viti Levu population. Indigenous Fijians (iTaukei) and Indians comprised 55% and 39% of the youth population respectively. 24 We conducted a secondary analysis of data gathered in a prospective population-based surveillance system to quantify the incidence-associated epidemiological characteristics of fatal and hospitalised injuries among youth aged 15 to 24 years in Viti Levu. This analysis complements the information previously published on the epidemiology of childhood injuries in Fiji.
25

Methods
The Fiji Injury Surveillance in Hospitals (FISH) database was a studyspecific prospective trauma registry established in all trauma-admitting hospitals in Viti Levu, Fiji, as part of the traffic-related injury in the Pacific (TRIP) research project. Using a methodology previously described 26 and a pre-defined set of variables recommended by the World Health Organization injury surveillance guidelines, 27 the FISH database recorded information on the demographic and associated characteristics of injury deaths and hospital admissions for 12 h or more, over a 12-month period up to 30 September 2006. Eligible cases were identified from hospital accident and emergency registers, admission records and mortuary registers. Data recorded included: the reported intent and mechanism of injury, nature of the principal injury, activity and location of injury, circumstances (conflict situation, leisure/play/sport, travel, work, other) and the clinical outcome (fatal, non-fatal). The variable 'circumstances' related to the particular activity the injured person was engaged in or exposed to at the time of the injury. A conflict situation was defined as a disagreement (verbal or physical) with another person and/or a situation consistent with a significant psychological stressor. We also sought data on the use of alcohol, kava (a root plant with anxiolytic and sedative properties commonly consumed in Fiji) 28 
Results
The 515 injury events among youth aged 15-24 years accounted for 24% of all injuries recorded in the FISH database, and an annual injury incidence rate for youth of 400/100 000 population. The major causes of injury were being hit by a person or object (27%), falls (18%), road traffic injury (RTI) (17%) and poisoning (13%). Intentional injuries (self-harm or interpersonal violence) accounted for 36% of injuries. Common types of injury were fractures (32%), cuts/open wounds (22%) and head injuries (11%). Most injuries occurred in homes (39%), highways/roads (22%) and recreational areas (14%). Although 14% and 3% of youth reported consuming alcohol and kava, respectively within 6 h of the injury, the high rate of missing information (20% and 26% respectively) made it difficult to interpret these results.
Injury profiles by age group and ethnicity
In general, injury rates were higher among older youth (20 to 24 years) compared with those aged 15 to 19 years and twice as high among men compared with women (Table 1) . While overall injury rates were higher among indigenous Fijians compared with Indians, there were important ethnic-specific differences. Injuries arising from 'leisure, play, or sporting activities' were more common among indigenous Fijians, compared with a 'conflict situation' among Indians. The rate of self-harm was five times higher among Indians while interpersonal violence-related injury was four times higher among indigenous Fijians. The leading causes of injury for indigenous Fijian men were being hit by a person or object, falls and stabs/cuts. Among Indian men, these were RTI, being hit by a person or object and falls ( Fig. 1 ). Poisonings were the commonest cause among Indian women, while falls and being hit by a person/object were leading causes among indigenous Fijian women.
Fatal injuries
Twelve per cent (n = 63) of injury events were fatal, and almost three-quarters (n = 46) of these deaths occurred before hospital admission. Among indigenous Fijians, fatal injuries were more common among men while no gender difference was apparent among Indians (Table 2) . Two-thirds of all fatalities occurred in the 20-to 24-year age group, most of whom were Indians. The majority of fatalities were intentional (57%) with a high proportion among Indian youth (70%), largely because of self-harm. While choking/hanging and RTI were the leading causes of injury deaths among indigenous Fijian and Indian youth, drowning was also an important cause among indigenous Fijians.
Fijians and self-harm more common among Indians (Table 2) . Indigenous Fijian youth were more commonly injured after being hit by a person/object or falling, sustained most injuries at home, on the road and recreational areas, with the circumstances of injury most commonly attributed to leisure, play and sporting activities. In contrast, Indian youth were more commonly injured from poisoning and RTI.
Discussion
In this population-based study from Fiji, youth aged 15 to 24 years accounted for one in four serious injuries resulting in death or hospital admission for 12 h or more. In general, injury rates were higher among men and older youth. Indigenous Fijians had higher overall rates of injury (i.e. deaths and hospital admissions combined) but Indians had higher rates of fatal injury. Among indigenous Fijians, injured men were most commonly hit by a person/object while women were injured in falls. Among Indians, men were most often injured in road crashes while (intentional) poisoning comprised the commonest injury among women. Most fatal injury events occurred at home, and threequarters of injury deaths occurred prior to hospital admission. Almost two-thirds of fatal injuries were intentional, the majority of which were due to self-harm among Indians. Rates of youth suicide among Indians were five times that of indigenous Fijians. The prospective trauma registry established as part of the wider TRIP project in Viti Levu, Fiji, provided a unique opportunity to investigate the population-based epidemiology of life-threatening injuries among youth. By including data from mortuaries as well as all trauma-admitting hospitals, the study also addressed some common biases in hospital or trauma centre-based studies, which do not typically capture data on pre-hospital deaths and deny the opportunity to estimate population-based incidence of injury. Applying this approach in Fiji helped distinguish ethnic-specific differences in the epidemiology of serious injuries among Fiji youth.
Notwithstanding these strengths, our findings must be interpreted in light of several limitations. The precision of the estimates is limited by the relatively small size of the population base, and the limited period of FISH data collection (12 months). The latter also precluded the ability to examine year to year variations and trends over time. While a standardised quality-assured data collection method was employed using World Health Organization guidelines for less-resourced settings, 26, 30 the data accessible from clinical records precluded an analysis of details such as the types of road users involved in RTI or degrees of exposure to environmental hazards. Furthermore, while we generated a broad profile of injuries resulting in death or hospital admissions for 12 h or more (most serious injuries are considered likely to present to hospitals in Fiji), less severe injuries (in terms of immediate threat to life) were outside the scope of this study. Injuries that are not life threatening are more common in the community and can result in disabling consequences, substantial out-of-pocket costs and attendant stresses to young people and their families. The high rate of interpersonal violence among indigenous Fijians in this study is similar to findings from a population-based self-report survey of students aged 14 to 17 years in three Pacific Islands (Pohnpei, Tonga, Vanuatu) in which 24 to 62% of participants reported experiencing intentional physical injuries (by implication, these referred to interpersonal violence) in the preceding 12 months. 31 Factors associated with these injuries included school bullying and the use of tobacco (Tonga, Vanuatu) and illicit drugs (Pohnpei, Vanuatu). The high rates of fatalities by choking or hanging among Indians in this study is consistent with previous studies focussing on suicide in Fiji. 17, 32 In a comparative study of suicides in Pacific
Island countries and territories, the highest rates were observed in youth from Fiji of Indian ethnicity, the Chuuk State of the Federated States of Micronesia, Samoa and Guam, with overall rates higher among men, except among Fiji-Indian and Samoan women. 32 The preponderance of injuries occurring in the home environment also reflects a high proportion of self-harm events in this setting, a finding consistent with a study examining Pacific youth suicide in Auckland, New Zealand. 33 Our study was not designed to explore the specific circumstances surrounding injuries, such as those occurring in the context of sport and recreation, violence or self-harm among Fiji youth. However, our findings alongside the existing literature reveal the need to explore the complex sociocultural, geopolitical, intergenerational and environmental factors that require attention to address this avoidable mortality. 22, 31, 32, 34, 35 It has been reported that a high proportion of children in Fiji experience direct physical punishment in Fiji, 36 a factor that could be associated with injuries relating to interpersonal violence. 35 Other researchers attribute the high rates of suicides among young Indians to intergenerational and family conflicts relating to peer relationships and marriage. 17, 37 While the specific sociocultural contexts and other associated characteristics may vary among both indigenous Fijian and Indian communities, the roles that parents, families and caring adults could play in interrupting cycles of inter-and intrapersonal violence require greater attention. Furthermore, the availability and access to culturally appropriate, youth-friendly, mental health and counselling services should be a high priority. These are aspects of health care which have historically been poorly resourced in the Pacific Islands. 17, 19, 22 Given most injury deaths (74%) occurred prior to hospital admission, access to high quality pre-hospital care and emergency response services also requires urgent attention. Findings regarding RTIs are generally consistent with studies from Papua New Guinea and the Pacific region in terms of the high proportion of young male crash victims and pre-hospital deaths. 38 The relatively low number of workplace injuries while possibly reflecting a lower youth employment rate in these settings requires further investigation. Similarly, for indigenous Fijians, serious injuries in the context of sport and recreation would benefit from context-appropriate evidence-based preventative measures.
Previous studies of RTIs and self-harm in the Pacific suggest alcohol to be an important contributor, especially among injuries involving young men. 22, 38, 39 Harm reduction approaches are likely to be challenged by the sale, supply and availability of alcohol in poorly regulated environments in the Pacific Islands. Some international regulatory authorities have cautioned against consuming kava or products containing kava and driving or using heavy machinery, but the associations involved require more rigorous evaluation, particularly in contexts where recreational consumption of kava is common.
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Conclusion
Despite the disproportionate burden of injury borne by youth in low-and middle-income countries, there are remarkable gaps in infrastructure and service investment in youth health, social, educational and economic policies in these settings. 8, 9 The complex sociopolitical issues confronting small Pacific Island nations compound the perils of neglect for youth in these settings. National and regional efforts should focus on culturally appropriate injury control interventions that take account of underlying determinants and stresses experienced by vulnerable youth in Pacific Islands, while also drawing on their sources of strength and resilience. 6, 17, 32, 41 Periodic community surveys of key risk and protective factors for injury could usefully inform contextspecific prevention initiatives. [42] [43] [44] Effective injury and risk factor surveillance systems can also serve as vital monitoring instruments to evaluate the impact of interventions designed to reduce premature death, morbidity and disability among Pacific youth. 10, 18 This study highlights the need for intersectoral efforts that achieve these objectives as a regional health priority. Although the data were collected a decade ago, our study has added critical injury information not previously available to Fiji and the Pacific region. To our knowledge, there have been no major changes in the epidemiology of injuries because the collection of these data and the rates of fatal injury events for this age group captured by the Fiji Ministry of Health have remained relatively constant. Consequently, this study continues to inform current Pacific Island country road safety initiatives including the Cook Islands Road Safety Strategy 2016-2020 and the World Health Organization Regional Action Plan for Violence and Injury Prevention in the Western Pacific (2016-2020).
